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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

l.An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forming data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forming data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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[M*ai] m&vwi®ffif$.wmtz&K>mw®®tv 
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SK»»^©5£±Lfciaaj!iafii5£, ^fltnaMa 

nit$a3] g»a«ia««m*-€-a>L6nT^*» 
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m#m4] %mm&<D&£vtz%5wmmmzK7LT 
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[0 0 0 6] C©«k 5 H3 1 iC^-fiB 
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nmfc ; r-9mw^m 1 nt K*«ai#a9fc«tDi6 
a»a«»i 3T?©i»#©»*«*aiLfc»&» ^r^s 
©^Lfci^asttaeBi 3 {co^Tw^amss^^- 

x-^tcst?^, ^«isaiij^B^7Bi:, wapttaB 

^^Bf^ai 0fcJ:B£«an&3ttl*«©»£BHt: 

TaK»B©»*b&naaa«i 3<h^-*stg^«« 

40 ^-r-5fci*©S«fi£7 ; -^$;@tH'r-5fe©-C$>-5 0 

[0 0 2 4] S5(C. 1 2»4S«d6¥aT»D. ^©H 
i^fSl 2 11 H«fiKx-^tt#^a 1 lfc«tDJWl 

snfcs^x-^fcs-^tiT, mmmmffi 1 3 s, ^ 

«ifea«^B* 7 B <hP9*^aB^^»f^a 1 0 \z J: 0 
^»rSnfcaKBS©5g4BHfC*^^iia«^B^7 
A £|*fr>£:tta*j&K* t C «fc 0 ^KW^©%* bfcH 

a^agsi 3 ±m-mmz% : m-z,^\zmm&-rz>h 
<dt$>2> mxmi 2) . 

[0 0 2 5] 3;fc, SRW#©5S*BH»C^^5i&a* 
50 AB«7AlcftATiHma«lKBa7BBBJHbT^ 
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f «imss 7 b ^ t s ^ t^T t s <m*m 

1 3) „ 

[0 0 2 6] £SK> *«^ttflB®?tttta*!j££* 7 

b *> h < \t%&m&<om&&m\zfrfrz&mmtimm i 
a \z%-$ zmmzmit-r zf&mm±^m*ttz.z> z. t 

Bftatftiss* 7 b sw«<$(cfieffl bfc^m. mmmmm 

1 3©^|feS«^S^7B(D^-ig©S2pfflKTi 

(WlRJIl 5) . 
[0 0 2 7] SSfc, £lfc©^«l&a«j£gSi§7B£, 

g&asaafsi 3^(c^je>iiSi«^M^7 Atn^comtg 
ic«to*man&B«*5 s -*fc:fci;T. fiaMag&i 

3©^gB*^jitn-rsj;5tciW<SUTt>«J;^ (tt$gl 

7) . 

[0028] t&a&agBi 3tm^.^^nx 

V>*®£, ^Hifia&a*j£glSS7BtLT. SKI^g©^ 

^Lfc^aaaagBi 3&jt<Dmaswmi 3t*^*n 

ffi«^SS!7 A^ffll-^^t^T^S (1M18) . 

$&©lia«j£®^7AtC.£DlifeaiHl!&<!:LT 

B*j*fljt8fc**a*u &i&aaaaaBi 3©j9r5e«tii£ 
«si/55'>ft< tt>-o©T-«ii&affiaato<-?-fc;Le. 

*tBKfco&WIiSa« 1 3 fc^TWHSlHl&aijfc^ 

jSx-^ks^t, ^fltf&a&aai&s. «&©na» 

fig®* 7 AfCck 0 SRW#|fiK^|gj;)S:oit|ia«La« 1 
9) . 

[0029] cios-g-tc^v^T, sSiffljaasEi 3t>m& 
aaai 3«D5-6©»jeofliiyffla«i 3<hi^-©gia 
o) . sttHWATtticAo^attaffii sr: 
■r«BiH^a««*!S:*.6n. ^ffliaa$&aa$©ttgffijs 

«a«i 3K«AT^«Mia«ia*s«ffl-r*Jit*>Tf 

#* (W*5I2 1) . 

[0030] asic, *ffifflttffi®?«ttaftiatt<bb 
< ttfiffi^te^cDiisMa^ 1 3 £*rr«ittt£Sji: 
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2) . sfc. Harass 1 3a*iMK-£*.&ftT^*» 
m«mib#K9£j:&p!iia¥ri 2&&&mmm 
mi 3sic^^^.en^-*. f-^sM?a8, mm 

srisis©^a®aes 1 3\zttVT&m\ztt7Lzzt& 

T£3 (»*3i2 3) o 

[0031] s^i;, »aiMW*7A4U:zHHMft9 

#§fi£giii7B£, i&a[38SO^/h«}jSKS*t?2&-5ISa-t 

^a-^tufct) (»*)|2 5) . «sc©ifta-t;i/^6 
!&^.^a ; Ev j i-^*a^^^T^:^ft«i[5ijjsfr-2> 

E£j»*T*.& (|»*JS2 6) . 

[0032] nasaagBi stfttftofmiaK* 

39»6Jft*lta ; ES?3.-;H£aft-€-«:AT«|j«-r*Iia:*J 
TT**H*» (flt«£2 7) , ^a^aSBl 3**. ffigc© 

sstso. &&flti3?&£, «R<!>ika-k;i^&«:«iia 
m2 8) . 

[0 0 3 3] 

[fPffl] ±56001 (a) , (b) IC^-TSg 1 ©fgBjro 
^Ttt. «»©Ha»^S3R 1 Afc«fcDi&aiBlg8£LT 

ttnaMagp 2 a. «sc©tsia«i^s^ 1 a \z «t d na 
[Hi?stLTS«jE£Bfti(c«^$n> #naMagB i ©Rff 

CfctfTSS-*, ^-^^^©3 

jo ic*t»Ttt, naws i iz&vzwimmftmtiiy*-* 

[0 0 3 4] MMMfttH^SMfcjfe^T, tt9&9ffil*e 
©W*38flfeS*tU-r*t (HI (a) #flg) . 

(omm^m^-f 3 » en^m 

u *osiaiais«ij«5 i -5'fc*^v»T. Tflmana 
SB2&, ift*©gia»^®*i Aac s®tistso»± 
Lfc»a«a*i tn-oi»aiHHS«*fcft*j:dirii 

40 « (HI (b) . 

[0 0 3 5] S&a*^S^»r#etc«fcr), 
^^©S!^Lfclia®aSB 1 (c^ftS3KP?S©^^S 
Hfc«»«»*Kia«l«K*lA€»WTS-36F, &mt£tl 

it%&m&<D&!k&m\zftfrz%immi$m% 1 a&»h 
fcata««H*iA*6ft*, £ttwaF®ft£Ufcifta 

^aSrfr^^-5 (»*«2) . 

[0036] a s namagB 1 5tlT 
50 ^{t^aMa«s52*, ^©iiiaffiagg 1 © 
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5 -6 ©»£©»«»«* 1 tm-^m^m^z^^ 
K«ifi)cx-^ v>m*m v^mm^wt 5 \z& znmfc* 

SgB2 <,ZWD&Z.Zfztt-Z®&-inmT$>Z> (W^JS 
3) „ 

to 03 7] ^m^mmmm2(Dimmm^m<D 
mmiScxmhL<w)±yhmz\t, m^mo^m^. 
mtiimiz&^T, mmmm<Dm±LrzWimmmmnz 
ttz.T^ffiWiimmm&2z&m-?2>zt\z£r) > ^s, 
m®f$.^& 5 iz£zmwm®(Dm®i£<&m&fttio>&g: 

csffl#<?g©^ ffig&afflairc 2 h v < tefe&&£.&<ot&m 
mm&nzM-rzftmz&sk-rzzt-z. mttmn^m 

[oo3 8] wswmm®ii)m& j ti3L?L*>nT^ 

a$i a 7-?&ft^m3ii£zmw 
^wmm^^mmw^mm^mm 1 \zn\,x^m\z 
*uz.z>z.tiz£r), mmv>mf&itmmik-ezz> est* 

asaagB2&. «8Sc©a&a*;^eft5i&a*s^-;p 
tbfco (»*«8) , ig&wf&a-fe^e&ssia* 

[0 0 3 9] -©^iC^T, HaMaSB 1 *5 

<fc^«i^a«!iagi5 2*. sis©^©^^.^- 
•yhtu #ft«[U8S^. itiscciia-fe^e&siia 

tglBfcfrftofcD (Bf*S10> , HaffiaSB 1 

J&L&#£., WgtcMt-3ttlB£fTfc5 
(W#« 11). 

[0 0 4 0] £fc> ii©@2 (a) , (b) I^TSS 

2 ©&fi© a s&stRHBttstiiffl&agit-m, i&aM 

afBl 3#. tt»©H3«J£B5B7AK«fcDi&aiaHf&<i: 
LTfltl&Sft. Bf«««*KS!l/Tlr>*. fc*5, 

^^.fc^^a«jESM* 7 Btia«^it««ffl$n-f, 

Sfc. y-^fiH&^R 8 TttfSraMagB l 3 iz&VZWi 

[0041] sec. ©«&«^&9Tttisaa!iagBi 
3T©w*©«4*tttau» usss&agss&Br^&i o 

»s«itii^a9icj;Oiia«iagi5i 3 



(7) #M¥8-44 5 8 1 

ttBtfci^ (02 (a) . mm^-^mn^ 
m. 1 1 tcfeur, mmmmo^vtzWimimm 1 3 ir 

0 v»t©»«bbm»jsx-* z^-f^m^m 8 ^ e^ 

EKSSfi 7Bt, |*Saft9KS&*r¥gk 1 0 fc«t D^iUrS 

aan 3tra-«n6*n**-r*&»©H«ja7 s -^t 

10 [0 0 4 2] fbt. BIMai2CJ:0, S«f 

s^v^T, naMagBi3£, fiii»«sf7Bt 
mmnswmm&wi^m 1 o t~ <t k> mmznt^wmmn 

mt\z£K)% gi®g©?g£ L&s&a&agB 1 3tra-« 

IB 3 it 5 £ <h*n? £5 (02 (b) #J$, 1 
2) . 

[0 0 4 3] £fc. ^ffi§ia«^S*7B©^#ffiffi« 

a#iA£* 7 AicftAT^«iia*^si« 7 b &ffiffl-r 
Gfftts&mifiuto m&mi 3) . set, 

^Rfc«kD, *&ffltt!g©^«iiia*^3&7Bfcl,< 
«MiKI£*©S&£gHfc)to&>S&a«j£giS& 7 AtcM-T 

«»»»*«nwr*^t*»T** CM 

*«1 4) o 

[0 0 4 4] Sfc. P»S©%*t#^^«lia«^S^ 

50 7 b l&is*. isra^a^ 1 3 <D=?mm 

a*^S^ 7 B©Sc*i-^©S«p{i«Ti:^ofc»^ic 

«. a»¥»fc«k»)*©©*ji»-r*2:t*«T?*-6 c» 

*«15) . 01 (a) , (b) TfJ. «&© 

^m&mmfo&m i b &. i&a®affl5 1 3 wcwrw 

T«r»*«» (»*^1 6) , ^fl|||aS!^S*7BS, H; 

amaeB 1 3 ^©^©^^nfi^x-^fh^g 

1 itj:o*tasn&wDij«5*-i'fc*i;T. faasaa 
1 3 ©«-*3&» s jianr* c t tc «fc 0 , maMag5 1 3 

©«^Sffi^t;T^s (»*«i 7) . 
40 [0045] f&a&a^ 1 3 snr 

^*«^. : fitifta«l^*7BibT, ^K»S©5! 

^Lfciia^agRi 3 R^©^a®aap 1 3k*w-s» 

C»*«l 8) . Sei'. «IS©iiia«^S*7AtC«k 

d s^a <h b tr oiib $ s ft. ^tsrasaaas 

1 3©m5£«8tg^SSb3^'>^< tt>— 3©iHII»a 

^H«^^-^©#ta*^t6t^ofc«-&('«. 
3^12 c±t), ^Ks»^te(c^ofenaMa^i 

50 3IC'3^T©»aH»«lJ«'5 i -^*5r-^«»#a8*» 
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&mmmw&. msc<Dfkmm^m 7 ak =t o m®mm 
zztwr-zz (.mxmi 9) . 

5113651 3©3S©tt«©»lJflS«l 3tR-OiI 

fc3£<i:&<. *-©tt£©&9£tatti 3£?mtfixL 

0) . 

[0 0 4 7] ^tsi&ai«iaffl5©«s«ffl««©« 

«. ««j£*a 1 2 tt «fc£I&a@&©»»J«4!!ia£frfc 

3 t» (w*«2 1) . ssic, i^iaijh^sic a? 

«fc 0 , jfc&ffltftBOxfiSt&affla&fc L < HWS^tB 

&©i&a$ftaa& 1 3c»T*»***i±-r-5ctK«t 
[0048] fSiajaagBi 3jWMfr*fcAsnT 

l»l«13«WftA.*-*. T-^^¥t8, e 

1 &«»©i&a«iaaB 1 3ic*ftT*atc-€-^K.^it 
(c«fco. ge©«^*flSSiftTirs (H&H2 3) . s 

Sic, M9MAS9li7A4sJ:tf7flnil3«jftK*7B 50 

<£. Ifta@?s©s/htt^s*-ca5*ifea-fe;pfr5j:t 
j&»T?e (W*js2 4) . c©«^fc*v»xtt. naa&a 
8B13&, tB*©*3Hz;i^&fc*tt3*s?jL-;ui:i, 
tzK> (»*«2 5) , ^©i&a^i^sft-si&s^v 

&m&nt3:5Ctifi-V$Z (»^2 6) . 

[0049] na^assi 3«qek©««iiiK«> 

^e.!5:-5iia ; Eva-;i'SttSc^^T«^L-feO (M 

*»2 7) . f&aMaau 3j&». «8©&«iiik;&>5>& 40 

h*fcft*fc*Tfc***ffla«T?*0. =&* 

*tt-fc*.T*js-r*;i2:fcj:D, mufemommznti. 

7Z.tWgZ> (tt#H2 8) . 
[0 0 5 0] 
MdIM] 

(a) sg 1 mmmowiw 

^saa^s©isiSS:^-r^D-y^B-eafeo, ^©S3ic 
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[0 0 5 1] ZZL-V, C©B3fc*TflMW»aS«tt, 

T'fjD/nt^D-a-yh (mpu) 2 0, &$&tB 

0K2 1. W&jSx-*«8««2 2, 7if7?2 3, 
37>FS«I12 4, ;*^>J2 5, DSP (r-fy? 
Jl/v^X^^n-fey-y-) §52 6, DMA (^-f M 
T^-feT.) zi>hD- 7 27, ^-<V28Rt/7^ 
7*»2 9&*&;tT*WS3n. DSPg&2 6ttDSP 
ffl**U 2 6 ASHE-fcAT^S. MPU2 0I1 

mmmm&w±mzt>ftz>&mkvi&mwTz>h(D-?& 

D. 7^2 3Rtf37>Kf«8i24ftftlfH/T 

afflr*i»«i5*n*— dsp (x^^i-yw 
y^p2 9Sris*bTx-^i/n-^, gmmw&. m 
[0052] ±m<Dmm%, mmxk, x-^u-p 

-9, glMflflft&ZMNKftiftStt. thiz. z\<DM3 

3, **>J2 5, DSPSB26, DMA3>hD-72 
7, ^"fV2 8, Rtf7y^f2 9tt»/'D^75> 
^IBftliaiaK. fpga (7-f-;UH-^ 

[0 0 5 3] CilT. FPGAtlt 3.— tf©^7CT«| 
IB*)t«l"r<5^tJi«T?#*AS I C (Application Spec 
ific Integrated Circuit ) T&oT> 

#■*-**>©■?**. fpgaii ^©aia-feju 
^p^7S>ytc«tDc:n5.©i&a-fe;i/*ffi 

[0 0 5 4] ifi*p. «x08S©*«(Sl6]±©fc*©W 

25, l^tiot, #<©«T->XT-A©fi«i*ttja«ak 

#£ftTV>£#*, ^©FPGAfC^Tfc, B^aT-+ 
x*?irfc*m**HI»&jMst©ie*, a— !fa#jfi«» 
$8£fTfc3££*«T7#5«fc'5l;:£oTl.>5. FP 
GAIt ftfflS^^i^^AXi'AVLS I©*iJj£ 
Rtt. £X. *»KtH-r*T?©WBlj8«fil©Wcaftr 

xif-f >©*K-*>5fea»«©*»fc»-r* u x2**m 

[0 0 5 5] «l«fcit>T#FPGAB, «MJT^ 
±VfMtC : p©0f5£©*«t6*liaT*<t 5 (CF PGA* 
^D^7A3nTH5. :®FPGAI;J:0. 
fia^A^T^oTfc. MPU2 0 ©JB^I'J: D I*I6E© 
^Sfii^5rS*^-r^> d t*iT$-5 «fc 5 fCftoTViS. 
Sfc, #*©FPGAtt*©rt«t*ttffl©»a-feJl l '* 

3SLT*o. ^-n&^x^aisiKtLTffiffl-rsi^ 

[0 0 5 6] B4l**ft$©m$tt0l£*#>£Se{* 
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•5. 3 4&18&©FPGA {U—frY-Ztu 

©FPGA3 4««*©lfeai-fe;l/ (Ifeaffl^®^) Rtf 

itya-J^SO. «*ttm»©IH3K:;fe*t*DSP 
BB26, DMA3>HD-7 2 7XliM7 2 8i:l/T 

[0057] z.z.r. &m±)it\mm®&<»&'mi$. 
•3 «ts£ $ nt & s * t * o fcatg s*rr * t> ©t & * „ 

Mt«ttUllK (BS^tH^g!:) 2 1 B, (Krai©0 
3(rfett^PI^Ul!HlSS2 nc*fjts;-r^%>©T, FPG 

A 3 4 K*V»T*#*»»£bfc*&fcl**«ffl«-l»S» 
t«ctl:J:D, l?§#<fg£Lfc;r<i:£MPU2 OfC 
®»T-5"&©t?a6-5. 

[0058] *^EU 2 5fc^V»T"b, fflj£©0 3 C&fj- 
■S^U 2 5(;:*fjrr-5fc©T, H©*^ 2 5«, F 
P G A 3 4 fc*5»**Bai3K*JS5 s -$'?£«»?'*fflll 

f&T-f®t$®m &-?®.ft^wt) 2 2&m?z>tt 

*>\Z, F P G A 3 4 (r^S7S^iiSia-feJl/©Sc©S^ffi 
£&*fl-T-5fiWc5 9StLTl^, S^K. ^©^fj 
2 511 09;U;£0 7 td^Tcfc^fc, &FPGA3 4*© 

SI&a-fe^T—^ (E«*S) 2 5A£^ft;LTV> 

v>5ft#&ffl«$8£fEirrsfc©T<&D. ^tSs&a-fejp 
©fWttJflafccmsSAiS'blXttU-fev Mfrfctt. 
Etg^g:©ft#&ffl»*8«::fi^T, M§g;|3S§©5££® 

<h(CJ:D. df£t8fi6£*t-5FPGA3 4£«§j£-r3C: 

[0059] 5 7 v >^x <y ? igss (©snag 
m&wi^m r©^^^^^!^^ lass 5 7 

tt, W«fttHI3iS2 l*»6©*»|jWl«^*aWfcMP 
U2 0©|f^ (X + ^>^x->^}f^m^) fcJ:tK F 
PGA3 4©X^V>^x >^S:fT/45^<hlC«fcO, » 
*©»£LfcF PGA 3 4 !:*»**£«**©»£»» 

* (WAtfH5 (a) , (b) ic^-ri&a-fe;P3 6*t» 
SaflfeWH-feA-Tife*©) BMPU2 

[0 0 6 0] *&. mpu2 o af*attasB^ict> 
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&ffll§]8§2 1 CJ:0FPGA3 4Tr©l«#©»£fc|fttH 
SR»«©B£U&FPGA3 4K::3Vvc© 

iSiaiEiKW^x-^*^^ u 2 5 ©ffMUS^-^umi 

»w*n&aKi»«©3fi±KHK^*iia"fe;p*i»v» 
&»a-fe;Ptaffl^TS«i»#©*4u&FPGA3 4 

iH-lMBftH«ldE , r*fc»©S«*5 s -3'*Jlta-r* 
«#t/£x-*t]-#^l§*3 5 fcbTO«B«rU *&. 
J0 PtS©%±bfcFPGA3 4^H»^-rSfca6{C. £© 
FPGA3 4«U-fes» hTftU-fey hffi#£ fettle-fa 

[0 0 6 1] tJIST, ±^©H*JSx-^tfff^S3 

#5 a— fe>hs***tK:*^Ttt, mmtftr-fost 

fitte, F P G A 3 4 fc*«t*afca-fe;Hfe(*:©ft©«Atf 
it? 1 0 5£tCf&£3nT^£. «£oT. MPU2 0©<HflliC 

<to. ^«i&a-feji/©s**5/i— fe>hs«*sst» 
[0062] musM** mmtfi^m 3 on mpu 

2 0fcJ;D*ffiSn&B*ja5 s --*fc*rJVvr, FPG 

A3 4£. ^m&m-tfrtttvy^^yzmi&s 7\Z 
<to^»r^nfcaKi9S©fB^SHtc*^siia-fe;u* 

*V»fc»a-fe;ktCJ;DaKI»fi©»^UfcFPGA3 
4 t^-«|gSr*^f^<J; 5 JcffW^f?. *>©-??* 0, 
50 f?#lJ5£S!fTa5 5 2 tyiJ7;M : E , J 5 8<h£^-fcAT^ 

[0 0 6 3] Jl^T, ->>J7JV^^>J 5 8tt. MPU 2 

FPGA3 4^5,©^6bL^P->^(C<fcD, H 

*) IC^LTF P GA 3 4^ftS&t5t,©T?fe.5. S 
fc. WifiE^frgB 5 2 FPGA34±|;^A^ 
fU i'UTM^U 5 8^e»©^«^-^tCS^#, 

^flUfea-fe^tPSfScss^gHJc^d^aia-fe^si^ti 

40 fclia-fe;l/ttC t fc0^atsIifSSrW*^-r-5t)©Ta&-5„ 
[0 0 6 4] 05 (a) l'^t\fc5ft> i^a-fe 

;V3 8*t||«8 (A) \Z£QmWl2tlTWim\B!®tLT® 
F P G A 3 4 tC*i^TW**^tb$tlfc«-&{C 
fct^Ttt. MPU2 0H X^-V^x-y^lUJSS 7 (C 
MLT, (B) T?^-r«fco^:X^^>'/tXtC«tSX 
* V >^x ^ £fTft 5 ©©Jt^SrfTTS: "5 J: o Icfco T 
cniCiO. X+^>^x-y^lU?S5 7tc<i;5X 
**>?xy i^Sri^ iia-fe:;U3 8©-5^, W*© 

^±MH(c^*^isa-fe;u3 6i)m%.2tiz&?\zti.? 
so x^z>. 
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[0065] -ebx. mmmmz o\z#^x\t. 05 
(b) tc^-r«k5tc. »&<Dft§imm\z&frz>&im±)v 

%tt (C) fc**-J:3fcE*UBl/T«liB©BI5 (a) 

fcw-r&aiiH* t H«©*tes*rr zw}w®®znmi& 

t5i5l:/5:oT^50-7*5. MPU2 0I1 

F P G A 3 4 IC*»J**«ffltt»0^«li3a-tA"b b< 

-r?>»s«*±#g!:3 2 tbT©««Bs^rr*ttt>K, 

P»S©f8flfe(cffoT, »»i««*3 0OH*^fflafcJ; 

5t. FPGA3 4CD^«fg&a-fe;l/SS«^lC^fflbfc 
8X. F P G A 3 4 ©^fWffl-fe;!'©***.* =E 'J 2 5 t 

M^nTt^-jioiwTt&ofc^i;, -e© 
e ut7 5-a sstarr s ^ t (c«t o «» 

-rsii»^S3 3 bvxnmm&h&LT^z. 
[0066] ±m<Dmmz£o. *&wom 1 $mm\z 
*^^ee^s«^##*a«iase©«i^*, 06K 

*T7D-^-v-hS:ffl^T«T(ClKBJ-r^>. BP^ PS 
«^miHlSS2 lfc*V»T, AXXy-©5§£ (X^y7* 
Al) , 77-feX;7'f A7>7h- Uf'^A2) Xfct^ 
*y?H7WVl7- (Xfy^A3) (C«tOfS|# 

a^m^n-st, z\<Dmw&m\Bi®2 114. $*&tfj« 

^MPU2 0(C^LTtH^T-&. 
[0 0 6 7] MPU2 0l;i3^Tll ESIfcHilaJ!&2 1 

-jaa;w-^>fc«fc*iaa3Wfittton-5«» (x^y7°A 

40YESJHh^e.Xfy7*A5) . 77 1-9x711 

xA©8&ff-£-l$#lh3-a:S (7f7 7"A6) . 

[0 0 6 8] #Cl£, MPU2 0H fT©FPGA34 
\Zt>fzz>X. 7.3r*>3 L 3Lyi7M1&5 7l£«fc£X^> 
?xy7£fT&5;i<i:£, X*Y>5Pxy7»^fI-ft£ 
MllLTmmTZ (7f77'A7~Xf77'A10) . 
Ip-£. FPGA3 4»r*5^T«, X*t>? : iyi'@B 
5 7 *>£©{&*! (X**W» £A*£n (X^yT" 
A 8) , 0tJ*.tf|g5 (a) (CfcttS^iSg (B) T^-r<fc 
3ftX**>/SX£&Tm*t (7^t>79H ttX* 
V >^x y 7 IhIK 5 7 KttiTj $ 

[0 0 6 9] X^V^x-^IhI&S 7 ttfc^Tte, ± 
fH©ft^ U+t>77h) SrA^J^n. X+Y>?x 
y^Srff^^CtlCiO Ufy7*A9) . B§t$©$8£ 
LfeFPGA34 fc*tt* ^eW$©?S*SHC^^S 
*a-fc* <«*tfH5 (a) . (b) C4s»**ttS-fe;P 
3 6) ft^WbWJt-r*. ±i2©X**>3 1 xy7lHl8& 
5 7tCi^^a-fe;l/©^»fiKmii, MPU2 0CMIT 
®§$8f&M^£LTtH7j£n£*t. MPU2 0I1 £© 



(10) #BB¥8-4 4 5 8 1 

f p g a 3 4 tzm8mm±)w*#&i,x»i3.»bnmz 

njt«-&«, StfflJ©FPGA3 4t::*>^'}••5X* J ^'>9 : - 
xy 7#fT&fc>n57!i* Ufy7*A 1 0 ©NCUl/- 

h) , **Bfca-fe;w##fcLTv»*i«wsnfc*£ 

ft. ^fiH7l;*t±5&, /€'J 2 5lC43tJSHa 
■fe;i^-7>2 5A*TPMMI4»8-fe^lc»*rr*7 
^-^HO«fflRril7 5y*^U7"r« Ufy7"Al 
1) „ cntCfcD, MPU2 0B, FPGA3 4C:43tt 

% mw<D%± LTcmw±)is*@.m u>a^ «t 5 izmm vx 

10 <^£©T&-5. 

[0 0 7 0] 1t.1t. IWIIItM«#fiEl,Tt>*«^ 
MPU2 0^, FPGA3 4C*^*»»&t38feU&lfc 
ai^£&fflL&^<£ 5 KiW^I"* MPU2 
Oti, FPGA3 4IC£ttSI&a08&*J&x-7£* ; E 
U 2 5*&tt»&tr££felC (Xxy7*A12) . FP 
G A 3 4 £&£&?flMa*;i'®ft®2att«R&& 

3) . 

20 [0071] z.z.x, ®.m*imts.mw*.)v<D$Li)m&$: 
mm&L-?z>iz<&&fcm&ffi&\sX^fc^i§-&\^ na® 

9&Zmffif£-rZ>Z\b&X%f3:^<DX. =L— (fliFPGA 

3 4©^aft«S:fT^5^ (7vfi/7"A14) . ffifflpj 
fg&fiai: JU©&#@8&£?§1Sj£-r5 C&5tt«£ft£ 
tTl^^lt MPU2 0©^fi£x-^th©^S3 
6fc*fr>T. FPGA3 4K*»t-&iaailiS*riEx-^ 

HT«A tf H 8 tC^-f <fc 7 fcW»l*7*-* *«■ 
•5 (X7y7Al 5) . 
[0072] MPU2 0(C*5^TfHL$nfcSffl^x- 
50 FPGA34^Mfrtffltf57*-V.y 
hbLXOVy hXh'J-Ax-7t::^&£tt (X7y 
7*A16) , ffi8j£$flt 3 0Oy'J7;Mt'J 5 8 KtB 
7j£*aT#£&£n£ (7fy7Al 7) . fLT. M 
PU2 0^SFPGA3 4lC*fLT. 'Jty f>gf *ffl 
7jL/T (7fy7*Al 8) , F P G A 3 4 tC*5^T^f£ 
£*i-C^5Ha[HJi&£'J-fe-.y HU ««fiE*fTgE5 2 

^©SitKf-i'CS^TaiFPGAS 4*SIfiE 
40 f-5 (Xf^7A 1 9) „ 

[0 0 7 3] -€-©&. MPU2 0TI1 ^*»J 2 5©§l 
It;i/T-7^2 5A$#IU H«^©«l7tfcFP 

GA3 4ic*»t*^mta-fe;i'©*s*^>hr* (x 

T-y7°A2 0) . iC-C, HW^©*l7bfcFPGA3 

4 o^m&a-tJKoftt, ^^eu 2 std^^nx^^ 

SFPGA34 <Ci&gfc^«lia-fe JU©®:©»ipffl 5 9 
t*Jt«[L (7fy7A2 1) . ^-ffilfa-fe^S^ffl 
^±5aoT^^«-&tt. X7y7*A7«:Mt). X*-\-> 
^xy^HSSS 7JC±SX^-v>^xy7^ff^:t)nT 
50 ^!ft^FPGA3 4*t#«EUT^n«, ffiK&U&X^y 
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7 A 8 ~A 2 2 \Z&2>mW*ft?3.0. 
[0 0 7 4] S&tC, ^»S*Jl'tf*»Ptt«Jt3»oT 

y^A 7 X-rs> 7 IC&t^T^TCDF 

pga 3 4\zmmwiw±)iimtiiLfc^£Wtii-i<nitm 
*o»:/n^7AK*&**is (i plms) * J ff 

ftfrn (X5^y:/A7©NOJU-b;fc£XT--;/:/A2 

3) , mwfimmtz, 

[0075] z<D£oiz, xmwom mmm\zfrfrz> 
ttmmmmttzmm&wmMiz&taz. f pga 3 a 

^S^UilHlK2 1t, X*¥>^i«;/^Ih]&5 7 
<h, 7^f^o^ntyit2 1 t. SI««l3 0i:^ 

[0 0 7 6] $61;:, ^It^f-^2 5A5fSx 

t>, mw\-m%*mtt%z.t.ts.< 1 PL^asrff^^. 
fe. MPU20 *iiii&m^±^ © 32t bTomfig^^rr 

[0 0 7 7] $6(3, MPU2 0*tji^g;3 3 tLT 

-2.c:t^-c#s©-p. mmvmm&fatiz&^-tz c £ 

Sfc, **0^«»«-fe^*». F PGA 3 4 
ftC^J&^tt^nT^S©-?, &S©3g£L;fcFPGA 

X -ft let t) /hfflft^v»Tttfitf «Mb* USt-* z. 

[0 0 7 8] ft**, ±$©*5liSW::*5^T«, 04i; 

rt-tma&z^T&twLT^ztf, *&Bmz.mzm.m 
sn-r, n@»s^«3e«±^^sj;pt«^bTt> 

(b> m2&mm<D«m 

m 9 «*f6Bjom 2 $mtmzfrfrz&-E.®mmmtt%tf; 

m&mmSn&ffi&UMlZTfiT-JayzmT&K). Z(D 

m$\z7h-r®M®mmw%. im.o>%iimm\z*»z> 

H3fcjRfb©iPI«K:, «Afcm*««ISfTfc3«fc5 
[0 0 7 9] fcC^T, CCDS9{C^-T«^Ma^e 

tt, m 3 cTjRbfct>©£KffH«©«B£:rr*i»* 
^m@ssi ii, mpui 1 2, nm®.7—5>&mmm 
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113, DMA h*&)T!?±X) 3>hn 

-7114, DSP (5V ^JPi'^^ntyU-) 
RtXDS Pffl**Uft£trDSP«l 1 5RU^^<J 1 

I 6 £-£ft*.TV>-3. 

[0 0 8 0] mtz. 1 1 8tt04(C^-Tv , J7JM ; e'J 
5 8tHi©IIIS*&tDPR (^:r7;P#-hRA 
M) > 1 1 9H04l;^tX^t >9-x.yi?m65 7 t 

m&<»igkm*mz.-tx*\>^x.y>7m&. 1201^ 

10 tWifcK). MPU112, DMA3>hD-7l 1 4, 
DSPgUl 1 5Rt;20CD^tliiSlHlSSl 1 7A, 11 
7BH ^n-PtlFPGA (fftSffiagS) CfcDHlJfcS 
nt^5 (HT. flff 1 12, 114, 115Rtfll 
7A, 1 1 7BttFPGAifBfc-r-5>) . 
[0 0 8 1] gp-£, FPGA1 1 2, 11 4K.tf 1 1 5 

Itya-^tibD, -etl-etlM P U, DMAn>f>D 
-5, DSPg|5&^-rS«t'5t^oT*30. F PGA 

1 1 7 a, ii7Bit m&nimmfmm ic £ o ua 

2? lHlKtL-TS»)*Pl«ltC:«^Sn. &FPGA112, 

I I 4Rtfi i 5©Bfjt«a*irab5a"b©Tr**. 

[0 0 8 2] S^lr, ^FPGAl 12, 114, 11 

5&txii7A, 1 1 7 b tnmfcT—tr&mwm 1 1 

3t^t'J116 ttt^-^ei£AX4 0, ^»rA*X4 

1, U-fey h;«4 2fc«fc&&iffiSft-0>-5. x 
-^fil;U4 0l;J;t) < BS&tHIU&i l l, 
x-^ffiftWffll 1 3, **>J 1 1 6WSFPGAI 

©dpri 1 swmmzmwizn, »»fAx4 na 

0. &FPGAffl©X*-f ^i-y^HKl 1 9**ffi5 
50 ICgjj^n, 'JtyhA'X4 2l;j;D, SFPGA11 

2, 114, 115StfH7A, 1 1 7B7WSStCg: 
%%2tl. SeiC. S-FPGA1 1 2, 114, 1 15& 

t;ii7A, 1 1 7bm >$-y^7,mwm\ 2 0 

i^DV/RV/U'f >^-7i-fX 1 2 3, DV/R 
V/U4 3^LTg^nT^5. 
[0 0 8 3] £fc> ±IB©5 ; -iS'feMA*X4 0, ^ItfA 
X4 1, U-fe-y hA*X4 2SI/DV/RV/U4 3\t— 
MifrZnz tt fcfc, F PGA 112, »«.]5fcx-*« 
8f$«l 1 3&tf^'J 1 1 6f:^HTfe-ift^nT 

ffl^©) llllt MPU, DMA3>hD-7, DS 

mm&ft±vtzm&\z, *:<dw& 
m^mmntLx^-^m^7,4 o^ltmpu 

1 1 2izmjj-?Zb<D-C&2>. 

[0 0 8 4] ifc. MPUtLTi^ntFPGAl 

1 2 \t, mm!&mmm£mzt3tzz&m*mmfflffl-f2, 

^©^•31, DSPSBtL,T«fiK^nfcFPGA 1 1 
50 5ft£M>*-7x-f*fttt*l 2 0S«Sl,TH*U 
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fcV»*tt*£:8&tt*n-8. -tUT, #^J60J©F P G A 
1 1 2\Z\t, m&*ktil®& 1 1 HCiOMPU, DMA 
3>hD-5, DSPgBibT^te-r^FPGA 1 1 
2, 114. 11 5T?©W*(058^**fliUfc«^. PS 
g©56£ L & F P G A tzifXfS. < ^©fifi© F P G A ©# 

amcs^t. mffif&y*-?&ft®mi i 3#sk«mh 
x^^>5Fxu/^iHigsi i gtcio^ff^nfc^M 

[0 0 8 5] Ifefc. FPGA112I1 Ml«l0f 

ffitammto 1 1 7 a, i 1 7Bt>u<tti«**ifeaoF 
pga \ztt? zKsnzmst-t %i&nm±¥ mt vx<d® 

113H F PGA 112, 114, 11 

[0 0 8 6] S&. X^^x-y^K (Hattjfcg 
^^»r*g:) 1 1911 «-FPGA*fcRt*&*U Rt« 

MPUtLT&tg-rSFPGAl 1 2(Cffi*$n^><i:'5 

j*t'J 1 16(1 
FPGAfcft*TiHiflMiiaiSiUT®FPGAl 1 7 
A, 1 1 7Bfc#yflUT^*ftS«Iffl**SE*f*IB 
*#ltfcl,T®«tB**l,-C*?>, ^«tg&a[!fc 1 1 7 
A, 1 1 7 B ©f^#^R^©«MSA^t) b < tt 'J -fe 
V hftfctt, **>J 1 1 6 K*tt*ft#«Iffl«*lcaStJ 
V»T, SttBftOX£LfcFPGAlcfttTiHHfc9H 
R117A, 1 1 7 B*«ffltS±5l:aoTV^. 3 
e-fC. rco^t'j 116H *FPGA{Ci^S^«ili 

m±)i>v>&(D&mm\z-o\,>xhfettiznzt}ib\z. & 
f PGA&<D&mtMzmzwa^m/*-5imimm* 

SSSntH^Klt^T-^ 1 1 6A£^&*.TV> 
•5. 

[0 0 8 7] UltAf-yjH 1 6 AfCfcH 

TH #FPGA1 12, 114, 115, 117A, 
1 1 7Bmz> Ell 0 (a) , (b) fc*-TJ:5&«£ 

ro^ffl ^m/^m^m \z$>% g&a-t ^©*a*g» $ n 

(D) <D£5l3.m&lZtZ^X$iK). ^ffif&a-feJW© 
»« (E) CD±5^:SiJ-&tC^oT*J0, SFPGAOi 

(F) <D&oixMe;\zi3.iX^z>. 
[0 0 8 8] ft*. 010 (a) (CiJUTfcfc. DSPgB 
£ l/T©F P G A 1 1 5\zm&W%<kLX^Z>m-&%7ik 

«»©fto»a-fe;u*^FSUT^-s. 3€>»r, i2i« 



(12) HW8-44 5 8 1 
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1H BS&itilHlS&l 1 1 Kick 9F PGA 1 1 2, 11 
4,11 5Tf©W#©58±**fflL&»^, S^IS?*© 
jfgiLfcFPGA »CO V»TO»aiSIiM(!l« x-^ £ W8 
£5*-*«8ttlfl 1 l-3A»6«*ttlU ^©HaiHl&jB 

f&^—$>t, ^tun 6 ©g&a-fe^T— 1 6 A 

fT&^fcroT&oT, S-FPGAftlC, DPR 1 1 8S 

zmmia&&m 1 2 2 ^f&xTi^^nt^s. 

ifl [0 0 8 9] ±fB©W»JEK^ai:bTH £TF 

fc*T*5K3ll*©»flW«a*. IPS. £-flfSl©88 
itLTIl ffi%®m&)fi0!£iqtt£. a^W§©% 

^bfcFPGA^ra^Ha-fe^SrfflViT. F PGA© 

«, ±^©m 1 ammtnmi&iffi &*.&w*fric, f 

PGA112, 114, 1 1 5MffiS©^tl©An#^. 

* «fc o izhxmm^nu o&o \zm'®-?z> *<dx$> 
[0090] mio (a) c«-rj:3fc. ^tt 

2? Ifta®*! 1 1 7 A, 1 1 7 B£Bfc< 3t3©FPGA 1 1 
2, 114, 1 15055T, DSPSSiLTOFPG 
Al 1 5C**j&»3&£U ^fllKUiS^SIUfflUTfe 

"n, HOFPGAl 1 2, 1 1 4\Z^X CO ^.m^ a] m 
a-ir;U©&£#flBU 3SFPGA1 1 5©$tB£ffi© 

f p g a t \tmznimm.\Bift£ isxmmmmfcz. 

FPGA115tAnim®FPGAi: 
S'Jt-yhU fji£©S§ 1 *J6W©«^ira«©^ffi»C 
<£ vmffi&LZftte? b<DX&%. 

30 [0 0 9 1] Z\<Dm-&\Zi$^X\t. »g©38£LT^.5 
FPGA1 1 5(i. DMA3>hD-7i:LT©FPG 
Al 1 4 t^tg^ffiSltCAnSAS. BPS. FPGA1 
1 4£DSP|ffi«tLTfiMff£U FPGA115SDM 
A3>ND-5tUTS«*tnH 010 (b) Ktr 
•T<J;5tci&a-b:;i/©^S^*^<^:D. DMAn>hn 
-7, DSPgBtfeiE^fC«)f^T-5^t^-e^-5o 
[0 0 9 2] 3 Sg 3 ©<£&<!: bTtt. ±aso^r 

n©#tt-efcB*j«>wfc*&v»w&fc. mpu 1 1 2 

'HlfSaiHl&tLTWFPGA 1 1 7 A, 117B 

43 &ffl^TSi!tB$©«^ufcFPGAtra— ©aiaiaK 
WriJCtt* «fc 3 tcSWfiK^ff ^5 <fc o \zMW?% box 
$>2>. mZ-i£. mi 1 iCTSTi^t^ MPUiLT©F 
PGA 1 1 2RCXDSPgBtLT©FPGAl 1 5 \ZW 

*a»58*u. ^tta-fe^sttfflUTfe (G) -c^-r® 
«^©*©na-t;u*^JSLT^s*-&, si2{c^t 

ck^tc. #FPGAfc*^TffifflpIlg^:iia-t:;i/®»© 

# ^ d \z y - h 3 nfc £ l 5"- y Jl/ £ f£ (fcT S 1 1 

ic *«i6s«-rsiftaiHiK**jt£-r-5iCi^®^:gia^ 
ji/©ft©#ii«icy- h snts 2 ^-^;i/£fP^L, 
50 ^-rs^a-fe;u©g:<£x-n-enitigL. £t©fpg 
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ii3iiitt£*«T*fc&Rfc*a-feji'<D*j: o *>*#^ 

[0 0 9 3] ^©*^ir*3^T«. F PGA 114, 1 
17 A, 115, 117 B, 1 1 2 t^^TffifflnJfig* 

f&a-fe;KD»t, *-n-£nDSPg&, mpu, dm An 

>bo-5, 2 0©^«l&aiII&&l&ailK£LT#|j£ 

T-5 ic&gfciia^©^©^^^ c t 

±Sli<Dct3ICbT*»e.nfc#FPGAi:«- 
•*toa»^t)fi:i^WT. IfJIlJfflMfli 2 ll:t 
■iailllSOSfcfcSfT&iZtCiD. 013tc^Tck 

FPGA114, DMA3>t-D-7tLTOFPGA 
1 1 5RtfMPU£bT©FPGA 1 1 7 Ate£ t>JCIE 

[0 0 9 4] fciS, ±te©«fc5(C. MPUtl/TOF P 
G A 1 1 2fc*V»TI**a««£U&«£fciJV>Ttt, ft 
<&&©FPGA1 1 2tf. ffl8j£*flfl 2 lK«k*li* 

M\Z&\f2>, FPGA112, 114, 115W*§S© 
1MBOAtl*&«J:3tt!9ttJftraiC*t>T'b. SS3© 
ffiiCDMPUilTOFPGAl 1 2£H«fc, SIR 

[0 0 9 5] ±JE*3©»*K:<fcDFPGAl 1 

7 A, 1 1 7BSf^T3iH§©^tl/fcFPGAt 

X*¥>5fx-;/i7[Hli8l 1 9fc«kD»»anfc3 

Sfc*, SKBS©^4LfcFPGAS, 

[0 0 9 6] «Atf. 01 4 5 fc, DSPg&t 

bTOFPGAl 1 5K&|£a*!fc£U DSPgEtLT 
flMB-TSFPGAiPFPGA 1 1 7 AiAn«fc>rj&»- 
^C*V»T, FPGA1 1 5<£r, S#©ttflJ1irtBtt-te;i> 

[0 0 9 7] IP^, WttftUllBWft 1 1 lfc*^T, A*X 
X7-©5&£ (Xfy^Bl) , 7ir±Xf"(&7Vb 
Uf^B2) XIWt^Hy^-fVI?- (X 

IU*S 1 1 1«. (BS*&ttiffi^£MPU 1 1 2K#UTtH 
At5. MPU2 Ofc^Tte, W^&ffllsH&l 1 lfr 

V7\*0x7iz£z>*imwzz>fr&ftzm\8i-?z (x 



(13) 4$gg^P8-4 4 5 8 1 
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T7^B4) . 
[0 0 9 8] ^ut, V7 h^xT^J:2>*fffl75fr^-5 

JU-?XC«t^Ma^fr^t>n^)^ Uf7^B40Y 
ES;l/-h^f.Xf7^B5) . V7h9i7t«# 

»fp£-i$f?jj:£-frs (xt7^b4©no;hm^ 

Xf7^B6) . 
[0 0 9 9] ^LT. MPU (MPUgftlCil^t 
i0 tfe«^l:afM©MPU) <t LTtSSfsT'S F P G A 
112«. F P GA 112, 114, Wa\Z*>1t.T>* 
X^V>?xy^[iI8Sl 1 9lZ£Z>X**> : ?x.y#& 
fr&3 X^^>^x-y^ffi^ffi^$ai^L-T» 
ttcU X*-v>3 1 x-.y^|Hjj&l 1 g^^wx^-v^x 
y*t&*«jj*T«^K«:*V»T, IWf©385febfc#FP 
GAftlc, SISW$©f6^SHKd^>Slia-fe;H£^»f 

[0 10 0] 3KB#©fSdfcJSBK:;^Siia-fe 

^*»»fn*)fe"r*t. «u 1 1 6 fcistt«aia-fe;p 

8) . mtCfcD, MPUl 1211 W*©S5^U)tF 
PGAt*ltSP?$»*ilH©Sia-fe^*ffiffl^W©lft 

[oioi] sst. mpui i 2c*wm aaa-t 
;px-^;n i 6AC**snT^4. 4*fpgak* 

i i 3fc«»sft-o»*. ftaie«4rr«KaHMi««i 

50 S©5g^Ufc=&FPGA(cMLT, ffiffl^JtBISa-fe;i/© 

ft*»s*«Kj&Ba:*€«je-rs!fl»53&»ftwje-r* (x 

f?^B9) . BP'S. BffflSSSLfcFPGACfiUT 

«fflu«ft»a-t^©*«», *ra:T*««**rr*»a 

SOT?**. 

[0102] err, BSo*tl/feFPGAl:*^t 
fiBfflpifl6^ifea-fe;p©***. ttfc-rzmmzmtzwim 

®&&mi$.TZ\Zi&Stemw±)UD#;£ D t>/h*^*& 

tt, MPUl 1 2lt ^FPGASrffiffloItgiSa-fe;!/© 
fetX ttff7"B 90NO*-h*67fy^B 1 0, 

£ffr£-f£ (Xfy^B 1 1, 01 2#B8) . 
[0 10 3] -€-L,T> Slf-^ti2f-^t$ 

it«u SFPGA^wtpc^n^nwisiss^^-r 
jrr-s Ut7^bi2) . gp-s. ±jfc©miT— ^ 

tig 2 -t^— 7)lt&itmh, ^:T©FPGA1C*5^T^ 

50 fflBjffi^^a-fe;u©sc*^ #«itg*#-r-5^a[iiK&» 
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[0 10 4] IIT. ®l^-^,t^2^-^<t© 

wjsis***. ^r©FPGAic*v»T«ffl?riB*aia-fe 

B»Wfc£ttl»*©»£U&FPGA©#&a4fc 
JKSn— iftfTfti (xf'^B l 2 0NO;t-hiS>6 
Xry-fB 1 3) . 

[0 10 5] Z.Z.-C, XfyyBQCiWT. Bl*©f£ 
£LfcF P G Afc*V»T«ffl BTt6ttaiffltJKD*jW»* 

©8t«fcD*>;*:£^«-&tt Ufy^B 9©YES;U- 
h) , ^PISP©»*L/&FPGArt©^|lifta-fe;PSffl 

fe-aftaBReHHATs ttf-^BH) . *&, 

fcCWftR***, ±T©FPGAte4ttvrttflJlffRftR 
(X^-y^B 1 2©YES;U-h) , R 1 -y— ^JHCiS 

4) . 

[0 10 6] ±e©«fc-3KUTH*J^«)i«fffctoft* 
MPU1 1 2C*HTS, H*WfafiSfTft*>ftfc«© 
&FPGA±fflffliltMSt&t* (Xf'^Bl 

5) . &FPGAfcfc»*S : HM*a-fe;i'©Ri, 

1 1 6fc»«SnTlJ4. ftFPGAtiMftfill 
■fe;P©RRRi ttf^B 16). 

T, 6FPGAfc**t«^na-teJU©***»qs«J:D 

1 7) , **v»»^ri. «»i^ny5AK»a*«ia 
( i PL$aa) *tffztt>n (xx^b is), Gimm 

[0 10 7] Z.<D£o\Z. *Xn©X2ldM(C4ft»« 

ae^tt#if£tt£«ffi$aaite}c±ntf, fpgaii 

2. 114, 115i. ffH10llll7i, ffRj£ 

i 3t. &&&m®& i nt, si 
G&wfii 2 1 ts-t&A.. RRRaRatsw-sassr 

*ft«J«B*©W#K:»bT*©«j«fi*ft7n*©iE# 

o, rirrm&hri;:. MWacttRiso-s&ae 

[0 10 8] X*t>fi7^ ERl 1 9**ft 

Ra-feJW»6ft*, SBW«0»4t&FPGA4, T 

«ifta«iaigKtUTfflv^cit*«T^-5©T, &mm 

S6K, **>J 1 1 6ft-€-ftA. M#©% 
4lfeFP G AfcftjitTHMiaillRt bT© F P G A 



(14) &M¥8-44 5 8 1 

1 1 7 A, 11 7BS«flil,TV»*ft#ttfflfl|«£eit 
btfet, ftWWH*Ottl»Atl/<tt'J-fey h» 

c*v»T>b, 8B«R«£tfcm-f-s;i£ft< i PLjaa 
sfrft*.*©-?, mwommmMzms-nzz. 

[0109] F P G A 1 1 2 tfRRRih^ai L 

TOi«**t4Ctt±D. jfctefflttRW^RRaiHl 
8S117A, 117Bt)L<ttg^ti©FPGAI; 

io (c) R3RRa©aH 

016, 017 «#fgBJ!©?g 3 RRM£**.& iE&tg 

mmmmm*, rr<dri, &2mmmtmmz. m*. 

BSMMMUftfrftS * 5 ft Ai*RCR«an* <b©T? 

[0 110] *&. £©01 6 fc^fW f8Mas§g«. 
RR©R2RR«l;:)fe!fe*aaffla8Bt:JfcbT, 
HRTft<:/U>ME3.=:y hR©:ir:y hfcfcijRjfc 

sn. SH^*©*ffi<>:ft^aaMagB«, ii^^^ 

i» -)l~CfS.<Mm®9& (FPGA) 6 5- 1~6 5-8T 
»*jft*»»ft*. ST, rO016l:fe^T, 6 2}J^ 

U > Mga= y h^roa.- y h, 6 1 \mftf<D$m® 

R», 6 4 tCTttRRllRl*. 65-7, 6 5-8 tt^ 

aa-t^T?**. 

[0 111] CET. RftSR6 5- 1-6 5-8 fit. 

«*©Ra-fe;M>&ftaaa : Ey3.--*s«ft-t-fc*.T 
ft*. yD^75>^BltgftA-F^a:7©S/h«J*S 
*T*D. =L=.y^6 2\t. *& (H«P. 8 O) ©^« 
50 @R6 5 - 1 -6 5 -836»6ft*«Atfyj>MR3.= 

■5. 

[0 112] H©«fc'5ft«j«fcJ;D, *89i©R3aR 

0 1 6 fc^-r«k 3 ft, Mf|:f*©Rfti3RR 6 i ic&tt-s 
r&@r 6 5-6 ©na-tr;u 6 3 tks^^t* t. 

RR©RlRR«©»£iW«©#J*fcJ:D, H17t 

*-r j: 5 c, ^©^a-t;i/ 6 3 mm®® 6 5-6 

SttDRU ^{§»«®R6 5-7£»fe>4>©*«[5JBS 
■5. 

[0 113] ;i©«t5»C, *R91©R3RttMlCfrft>« 

&E#E««it^«iiwwaas«fcfei»Tt>. Harass 

Rtf^RRaMaRtLTWRStlllR (FPGA) 6 5 

-i-65-8ifft*. mmof&2ms&mtmmiz, 
m mmmmmiz&i-fz $ * 3rift»«BiR©KSfc^ l 

T*©**fi**7C*©iE1ltft«IBt|fSr** J: 3 c 
50 [0 114] fcis, ±3*©**Jt«fc*V»Ttt. TM 
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ffllsIK 65-7, 65-8 A«lsl88 6 5-1 

-65-6 fc*lt*||ll-feJUTr(MS*»58flfeb&»&fc. 
Jl©^«»«|g|S6 5-7. 6 5-8S«V>5Iltl:± 
D, W)Zlirom2^JB0iJi:^©*)*C < tD, ^5«IB 

5-i~65-6 \z^mmm-t)v (^m&mmimm 
mmmmtmmoijmz&r). &&&&& 

tons] (d) &4$mm<D?m 

018. Bi9 te*?gBj©sg 4 Xlt#!lc**« e 

hsmmhw tints. 5 «t 5 ftAititMs n* &©t 

a<S»©ar»; hJ:Dft**«JflaSfcJ:D»lS;i 

ft, ae^«[©*&t^sife3iffiaei5tt, 

<rL--> h7 5- 1-7 5-3T*5j&#Sft£. 
[0 116] ST, £©01 8Ci5^T, 7 2fcMS88c© 
ir.y h 7 5 - 1-7 5-3«t0^^^D^7S>^Bj 
«6fttit?8$!ia§§, 7 Itt3.= yh7 5-1. 75-2J: 

$Q.ae&) 7 5-3 «fc 045^= >y h», 6 5 ttftM 
0& (FPGA) . 6 3 \*mm&%£.Vrz8iW±)VV& 

[0 1 17] ft*, JR9HbTB6 5Ry:iilS-fe;i/6 3ICO 

tUTI«^. C©«fc5ft*^(Cj;0, *SE9]a>£4%jt 

01 8 IC^T <fc 5 (3, i^tOaz-yhf 7 1 lC*t?£ 
a- y b 7 5 - 6 <DWm±.)V 6 3 Tf »#*<SS4-T & t, 
l»5fi©»2*lS«0*^t|fl*fl!)**tJ:D, B19IC 
^-fi^lC, -€-©i^a-fe;U6 3Sr^"tJJ.--y h7 5-2 
f lazy h 7 5 - 3 S»f >f h 

[0 118] iO±5l:. *«WO*43WB«ic^* 

&^ffiHfeafflaSPi:UT©J.-y h7 5- 1-7 5- 

3^^-ft^, ffi&«>$2. $3&ffitta:ntiftic. tit&aa 
asBtc* s $ * s'* ft«fijcs^©^§tc*f l T-e© 

*j*fi**7c*©iE*ft«tB*H«Tr*.5 «fc 5 

izmfflf8.-tz>z\ttz£o, ^mmmzMf^v^mm^ 

[0 1 19] ft*. ±^©*5IJS0!ltC*^Ttt, 
— y h 7 5 - 3£-£ft*., a.~ y b 7 5 - 1. 7 5-2 

Zyh75-3£I^Suil:<kO, £2&ffiffl£ftft 



(15) 4$H¥8 -44 5 8 1 

r, mz-te&3--y b 7 5 - 1 , 75-2 emit 
^ (^#^a«j*s^) sr-eftA, fBimtM^ntto 

T£5. 

[0 12 0] (e) £5$%0y©R9! 

0 2 0, 021 «*%ej©m 5 *diMic»*«as*fli 
s^asefe, MM©mi~^4HjffiPi,>:ra^fc, «*. 

i0 f*B*«**ffft5J:'5ftAX*fifc»«Sft*'b©T 

««. £©02 o tcsriiMiaiaaitt. t^© 

JS3. 4*JS«K*»3&>*««ffla««K:JtbT. =L-V 
h*»1MMBai§Tttfc<, SSc©ffi«ffiaSJ:Dft5ff 
ff«->X^A{C«k»3*^$ft, SB4HK©¥tt£&£lft 

a^ag5«, *sii!S4>a=.> h?ua< 1 fitssMass 

85-1-85-3 T&££**gft5. 
[0 12 1] ST, C©B2 0£*wr. 8 2tt«&© 
«SMaSg8 5- 1-8 5-3<tDft*7 r D^75>y 
UfBftlHI«S'XT-A. 8 1 ttfflfflM&a88 5 - 1 , 8 
20 5 - 2 *OftS«jfP«f©«ajQ.aig», 8 4ttT«IH| 

Mass (^flsnaaaagB) 85-3*0 &s?fliiHua 

aS», 7 5tta=?K 6 5«ft«[IIS& (F P G 
[0 12 2] ft*. ««Ma^8 5- 1-8 5-3«, 

1g»©a-y h7 5d>e.ft-5yp^75>^WIBftA- 
F9x7T&*. *&, n.-yh7 5, *«@8S6 5R 
tfHa-feJP6 3C"3V»Ttt, titi£©Sf$3XI*£4&ttfl 
K*Jt*fe©iH«©««&*lxT^*. £©<t5ft« 
fiJsfcJ;D. #S29i©tlS5§WfiWta^SgE&£«tEtt 
30 StiMMttaSMfcfcHTtt. 02 Otr^-Ti^lr. Aff 

tp©«SMagg*8 1 K&n-sifffgfflaggs 5 - 2©ifii 

a-fe)l^6 3TK**^4t5t, W5£©S2HJfi«S©« 

^t^«6©^sicj;o, 02 1 tc^-r.fc^tc. -e©f&a 

■fe^6 3 frfrtHffR*LSS8 5 - 2 t«DIL. ^fSfit 

«Mas 85-3 *»f^+©«^magg» 8 1 ic-&j6t 

[0 12 3] d©«t3»C, *5gBJ©^5Hifi^JIC^2) 

SE^««iffi##«««iasetc*5HTtt, na«iagB 
six^fli^a«iaest lt©hi ms^sm 8 5 - 1 - 8 5 

mmiz. ffimmmmwiz&tfz>2%.#%fcm!&wm<D& 

*fc*fLT^©«^B^*7n*©iESft^ffi*saT€r 

[0 12 4] ft*, ±KE©*HJS«f!IIC*5ViT«, TH 
*«ia»8 5-3*-€-ftA. flMMBaS8 5-l, 85 

-2K*»t*»a-t;i'-ei»#««**ufc«^K, ^©^ 

•«Mia»8 5-3*fflV»*CilCj:0, W^©^2 
50 H««fcH«©#ffiC«kD»*fc«IB3-rcv».&*», £ 
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tuzmmzn-r. m^i^mmmmms 5 - 1 ~8 5 - 

[0 12 5] (f) £6&ttfl©K91 
0 2 2, 023 \t*RW<DW, 6 HdHliC»»« ^B^« 

T, HiaS&agBiLTOFPGA OMiaft) 3 4*tl 

WftAsnT^s*^. PS^miHiiJS 2 i*«ttm«i 

JfcflBJ83 0*igFPGA3 4ff(C^-ft;LSft.5i:<ht> 
fc, x-^«^#a<hUT©«»^7 ; -i5'«^«i2 

2, ^fFmassR^^atuTrowt^-fe^^as 

RtffftflJSx— *©B 0® 0 £«ii®tr <fc Off ftot^S 
[0 1 2 6] ftoT. »*j£x-*#*l«#|2 2 fcB* 

0, a$itt«»9SB9 3!WPiisan*iit>K. mm 

&tiiM1&2 liS*)Slll30tFPGA34tOto 
?g 2 tit ffiSaaSB 9 6rtt*fifc£tl5. * 

fc, -tn-ensi 1 mmmmmm 9 3 » am 2 it mimm 

19 611 *5fc3tWUT«»t6n. ^ 1 If SiMaSsB 

9 3 ass 2 it ssaagB 9 6 txmmmmzft fts &» 

©a«*R9 2*-tftiLT*D. MKC. fS2fit«48ta 
SB 9 6ttaM*a9 7 *-€-aitTV»*. £n£J:?K 

as i iffttffiastB 9 3ti2 fit stasis 9 6 town 

[0 12 7] Set. SS2fiNB$!iagfi9 6®W^-fe;P 

^ffl(§iifS2 ifr*><DmmikmmntvT<Dmm®mim 

F P G A 3 4 fc*tt*IW©B£»Hfc##SB*fe;P 

[0 12 8] Sfc, a«¥S9 2(4. ±i£©$D<, ^1 
1MR*19*B9 3©|B|*ffctHlHl&2 l»6OMm0rK 
*flf9 4S, afg^fS:9 7 KjtfTt «« 

9 5£aM^&9 7^5sm"rst>©T»-s. ±^©« 

JfcKAD, *B9i©»6*ll5«K::&V»Ttt. &«£2« 

ssaags 96©fpga34 ©aaa-fe;!/ 3 6 \zxmm 

<h. a«^S9 7*ffl^*ctc«fc0. mMMffiaMI 

§94^1 fit sajaagB 9 3 ©rare mmr^r 9 1 



(16) 8-44 5 8 1 

30 

-*&&mm2 2frt><D? : -?izm^rzmm!$.7 : -? 
zntuTzt. a«*a9 2Sffl^*ctcj:D, c© 
wijijsx-* 95SS2 fit samaiiB 9 6 a>mn&mm 

teas 1 saswfc*»a feot HBfciMFr *. 

[0 12 9] EP^, 0 2 Z\Z7rCt£o\Z, &-5FPGA 

3 4 ©na-t^ 3 6 izxmmam±vx%. m 1 if sb® 
io mmm9 3tm2mm9&mms9 6 t©wt?^*a(5 

«t 0 T* C t K J: 0 , ^iffffeS-t:^ 3 75ffl »TiKt 

m^m9 i%£zmmi& i T'-9ttm¥Bt3 5#, «&© 

F PGA 3 4 (*fg 2 BSUffll&a 9 6) (C*fbT*at 
•€-tt*.6nrv»*rtt:J:D. gB©«X^-xteK:<fc 

SSfc, «M©«iB&iSIHUT»*t*Ct3jfT?** 

a? ©t> R«-©e ft* t»ifli±"r*. 

[0 13 0] 75:45, *SftK«tC*ViTtt. ^21f^a 
gg96©FPGA34 \Z^ m&m±)l> (^*!f&a«j£ 

no 3 7*m. mmommmmtmmiz. mm 
&m£.hitm&iz, zw^ffiffcmw&m^xmmmm 

tff. WAtf^iUfliai LTCffF P G AS* 
ft ATft«» 1 fWHBlfSf 4A. FPGA341C 

GAS«H5Ctt±D, S9a!©m2||M^t^«©Sr 

[0 13 1] (g) $B7%HM©Ki» 
0 2 4, 02 5 «*^BJO^ 7 £JIMIC*»« gS*fl[ 

t, ifeafin.a«tbT©FPGA mm®m 34^1 

ft-t«:*.6nTV»*»&, PI§^I±I[hI¥S2 lfe<ttm« 
fig^«3 0^SFPGA3 4«i;m5n5 1 !:tfc 
40 7 J -^«Jt^a<i:bT©S«^7 i -^«^«2 

2, &mmmmm®m¥Wtti,x<Dmm-t)i®wi¥m9 
x^^xsnm^-^^w^m 5«ofpga3 

04-> sn*itwc*»t*fc©ira«w©t)©i4, n«i 
©«itg$*rLT^s. 

[0 13 2] ffot. ^US«K*V»Tt>Wa©JB6* 
i6S0!ltP«(C. (9S««@K2 1 tSI«i3 0tF 
P G A 3 4 t ©m*-^t>-&#tr , §1 2 If $8S!!agB 1 0 

otfffif&znztthiz, mmi&y I -?&ft®m2 2t 
50 mm^-^mm^m3 5 tmm-tjimm^m 1 
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Sl««gf93«$n5. fcfc, ?gl 

mmmmmm 9 3 <t&ig 2 mmt&mmm 1 0 0 <t amm 
^mi 0 1 ictofflsicam^ffTi^ch^T^sip 

fCfcoT^£. Sfc. &Sg2tif?g$2iaii®l 0 Ote. & 
aTTS^HISF P G A 9 9 *m&-fZ>tctb<D^ffiF P G A 

[0133] i<t>\z, *nmm\zfrfr2>mmmmmw 
p g a 3 4 rv>m&<Dft<km\zmffidLy i --9mw.^m 3 

5IC=kD©ttl$nfcfH8fi)cx-^IC^i;T, FPGA3 

W*. fIFPGA9 9lt #^2«^gi^S10 0 
CDF PGA 3 4(C#jILT^&;i£#<Ti*5^Slia 
-fe;V9 8£-?-ft;LT*5D. &SS 2 If SgMagfi 1 0 0 © 
FPGA3 4 omWmimiZit. H©^HtFPGA9 9 

^^e»^tiFPGAii^«i o 2\zmmi>xn 

[0134] m2mmmmmmi o ok&^t. 
i o 4«4-[Hisi$*^*bfc^a-b;k i o 5\m\zm 
&&&£.isT@.mT'*itu-3tz2~2<Dmmt)i, 1 o 3 
wm<Dm&%mzn\sTmBft?its.t>ntc®:-?wift* 
©ma-fc;n*-c&5. -tj^co^j^tcct o> *f8BjcQg§7 

£. 0242^02 5 ohvt. £AT(cra-r-5o 

[0 13 5] IP*. 13 2 4!^-r e fc5tC. KUfMCl®*** 
^bTffiffl^Bllc^:ofe2oc9iSa-t;n 0 5£®v> 
T. «IB#fT&^ftT«ft»jf£*©f&a*:;U»l 0 3 

\z. mzfm&tf%*iL-rz>t. mm&m®&2 lct^n 

l&a-feJH o 4£^t&ffL#jrr&. B«^x-^fh»# 

g!3 5lr*5^T«, FPGA3 4(CT3OgC0^^Pl 

©g&a-tjn o 4tfm&±)i<®m^®>9 1 

nfe t mi tit &$aaee 9 3 ©H^x-^tm^ 

FPGA3 4©fi^© ; Htlia-feJl'£^ 

[0 13 6] dfticfctu 132 5fr^-r«fc5tr. ^BfF 

PGA 9 9£^fliFPGA|^g|*£l 0 2 (CiiJnLTfr 
H«^-^ttg^3 5Tlt Stft/fcx-^ft 
^«2 2{C*tj-^-r-^RW^-t;^»f^iS;9 1^6 
(DmtSif^MiZM^X. j|Jin$nifcFPGA3 4 ACO^ 

{sa&a-fc^ 3 4 b is*smmj ! -9 ttnm- *. 

[0 13 7] S«^-^H"#^a3 5{rT^W^nfc 
ffl^x-**. Mm^Sl 0 l^bTS*^»»3 
O^^itflT^CltlCiD, H«fig^*3 0<r*3^T 
tt. W«F€«IBT?*«. ^C0±5»C, #3gBJ©?g 7 5156 

mm&LT-fmm^wts 5*t. «is0fpga3 4{cm 



(17) »|?8-44 5 8 1 

*fUj&tf***Kjfe> W— ©FPGA©*tFfc*fr*£S 
@COP»S(C*fLTt), ftH3tttt&*ftb&«t&ttlB& 

[0 13 8] ft*. **»Wr*ViT«, flFPGA 

9 9 (?«ft9«l&KX) 9 8 

niftaaiaatuTo^wtFPGAs-ta:*. fpga 

3 4K*tt5|&a-fe^Tf*flF39t«*ly&»^fc. £©^ 
• FPGASIV>4Ctl:«):D. B3i£©Sfl 2 sfeJSflJ £ R 

[0 13 9] (h) M8*SS^]C0!5JBJ 

026, 027 \t*mmv>m 8 mmk**« esiE& 
«i«g(*^ifffi©ase^*TE!T&^^. xmrnmnm 
mummmz. m^<Dmmmm\z^i)^mmmmmm 
<cjtux, (fpga) ±tzmmm»thT 

a-t^ (^ffl^ra*^s^) tut, sKPt*©^*b 
fcisra* *j a — ^fit^ona* v a. -;kc* ij -ssia-fe 

- ia*T»**J&G«Jlfc-5. 
[0 14 0] BP*. *£)IMC**«1imttBBBtt. 
0 2 6, 2 7 \Z7ht «t 5 tc. OTAttfMHloftffiettlM 
fflgettjSffl-rs *>©t&o. e:©02 

6. 2 7C*l»T, 1 3 Oli^aielK (FPGA) T* 
9. ^©mfflHISSl 3 0«|fea5n,a^tLT©2O©f| 
Ki>a-JH 3 3, 1 3 4*f^W5. ^Cl?. 
JO Mtya-JH 3 3ttA-KT-fX? 1 3 l&MfPf 

»T 5 7 D v M—=fA X ^ n > h- d - 5 £ L T*^ 3 n 
Tt<^„ ft*5. 1 3 5 ttlfea^va.— ;H 3 3K:fc&t£ 

^a-t;pw : £^-r^iifea/txTa&?>. 

[0 14 1] yny tr-x^Xi/ 1 3 2IJV7 

^13 1 tJW-J|t«SiB»T«&*OV 7 h^i7M 
fc. 0 2 6 (r^1-*fflleI8S 1 3 OTti. ^©f©^^ 

©na-t^ttffl^nTVi-sfc*, ^ffi©s&a-fe;p*«# 

«E*-r. ^SC«©affl«PtHa ; E^a-;H 3 3C*3^ 

;n 3 4 ©na-t;n6^#aia-fe^t bx^ffl-r-g. «t ^ 

[0 14 2] HtUi. 7D7t!-T^X^3>hD-7 

1 3 4©aa-b;p*^fiiaia-fe;uiUTffl^s^£j; 

0. ^®7Dyt:-7'fX^3>hP-7l34*<ffiffl 

50 ^WffitftoTt). «JB«flMMKV»;fc», Sl^±©affl 
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lZ\t&®WPf£^frlb~t?&Z>. tt&. 02 6, 2 7K15 
V>T, PtS^ttJUISfS 2 1 , BiJ)Ef-^ii2 2R 

*ra«jfcx-*w-jM*» 3 5 tttrsfiom i mm&nz&v 

S»SHaS3tS^»f¥gl:&rmfllJ*x-^th»*il:3 5 
[0 14 3] C©J:3fc*jicfcJ;D, *^HJ©^8Sli6E 

Art. H2 6Cfett«i»««aia»2 iic*^t» ifca 

ff*J&x-*«ft$«f2 2IC*W-*5 f -3'tai^T. 
SiMtya-JH 3 3©»a-feJP*^flMia-b;Pt 
LTJBWffc, iitya-JH 3 4(0»3t^l 3 6 

[0 14 4] Cinir±0. 0 2 7{C^-Tck5(C, fta^E 
ya-iH 3 3ttH«lSSnT|9|S*«[|B-r-&C:tj&*-C 
#5. &*5. 13 511 Ha^v'i— 1 3 4 

©aa-t;n 3 eaqsaaan-cn*. coi^c, *m 
mom 8 gamiaws m sgattatt&iraiaga 

tintf. Sl€i?a-JH 3 3, 1 3 43&m»-ta:jL 
6nTV»**-&. f«fflt*tbT. SMI5fi*©f££ 

[0 14 5] (i) S9SISS0!l©iKBJ 
0 2 8-030 \$*%W<Dm 9 $ffittlC#>*S SEffft 

«n##««Ma^e*^-r0T?*s*«, **jg0!ioif 
m®m&w\t. $ii&<Dm2$mmzfrftzmm$n.mmm. 

snTv»*»&. ftaiKya-jp (^aa&aaaa 
no £> «*©»a^A-;u©3%©i^©»a*5> 
t ^-©ssaiHissMfiK^^fe^LTis < £#t a 

[0146] BPS, 02 8 £&V>T. 1 4 1 «*W(hI?S 
(FPGA) TfeD, r©««lHl?Sl 4 ltt, $fSt©ff 

«tj£pjffi&a&a-fc;n 4 9*>s«j«snTt4*"boTr* 

0. AX 1 4 2 fc^UTfflSfcSHBSftfcfflfcroatfl* 
ya-JH4 3~14 7H^5ttfel:, AX 1 4 

flWfta^E^a— ;b 1 4 8 Sf&AT^5. 
[0 14 7] #FPGAtt«»©gfeair;W^« 

dsanti'^'bct, ifeat^i-jn 4 3fiv-f^a 
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